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YT7>T ^ mAT ao Y ACTIVITY IN RATS WITH 
IESSMBNT OF S«S"™N 

ioubling in the mean weight of "fj^al response at 7 days. Daxamethasone 

tory agents 
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MATERIALS AJJD METHODS 
_ . n^-cDai-toZZ-day-oldmalerctB.eotoSO 
OherleeBjverCU^ ™ ^ u ^ intraperitoneal injec- 

tion of 0.12 ml LU ™,X I ^ amma ls were an- 
Fort Dodge Iowa ^•j^^tion waa »PpW 
cstKetixed, 0.1 ml of ^^f'one ear with a 0.5-rol 
topically to ^. loDg 22-guage 

lOT^ ^TaiSS animals enabled the 
needle. The ^.^^^w^eolutions, and pre- 
accurate application , ofi fft he material prior 
vented tbeenunaj- ^.^^SetUodfor approxl- 
10 ^^I^SdWvXS: was employed for 
mately 3 nr. A '"T™^j of A mixture of 1 part 
all experiments and coi^eteci f* acetone, and 

cthnnol, 1.5 parts coUodto P Canthari- 

din BP 1^5y W660) atone or together wl* test 
Mount Vernon, ^ vehicle- 8eparetes«- 

compoundwas dlSMjWam vehlcle oontrola, 

gregates or ^J^^nd cantharidin test 

Pig. 2), animals were .«SgStoBrE BrateweVebul d 
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were lying flat on a cork board covered with Parafilm M 
(American CanjCo., New York, N.Y.). Sarapl s f each 
treated ar were obtained by punching out a uniform 
dieo with a #3^ork borer ( fi /w w diameter) and weighing 
each tissue sample to the nearest 0.1 mg. Means, stan- 
dard errors, anil statistical significance by Students U 
test were computed in the usual manner. 

iSULTS AND DISCUSSION 
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cantly above vehicle-treated controls. The re- 
sponse appeared to follow a linear log-dose rela- 
tionship, and apparently attained the maximal 
response level with a dose at or near the 400-Mg 
level, since doeee of 800 or 1000 failed to cause 
further increments in response. The response to 
400 jig of cantharidin was very consistent. In a 
series of 20 separate experiments performed dur- 



The effect of the dose of topically applied can- 
tharidin on ear punch weight measured 72 hr after 
application is [shown in Figure 1. Topical doses of 
50 fLg or more increased ear punch weight signrfi- 




25- 

i 



(XL 

a 

< 



17- 



15- 



13- 



i i 



to 



I 



25 50 100 

TOPICAL 



25 51 iCrO 

5UBCUT 



25 50 ICO 
ORAL 



100 



400 



SO 100 200 

CANTHARIDIN (pg) 



BOO 



—I 

1600* 



Pxo. 1. Effect of cantharidin dose on rat ear punch 
weight at 72 hr. Nine to 10 rats per group. Vertical lines 
represent standard errors of means. C = vehicle-treated 
oontrols. 
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FlO. 2. Timie-course of topical inflammation by 400 
of cantharidin. Each point represents the mean or 10 
rate J Rang if standard errors: vohicle controls (wwer 
curve) 0.1-0.3, cantharidin-treated (upper curve) 0.3- 
1.9. Differences between means at all lime points sig- 
nificant at p < 0.Q01. 



DEXAMETHASONE ()ig) 

Fic. 3. Effect of administration route on ^ty rf 
dcxamethas no. a: Ear punch weight. All rats treatea 
topically with 400 xantharidin with W 7 
Irritan&alone mroup had 20 rats. All ther groups ba<M 
to 10 rat*. Only topical daxamethasone gtmpssie^; 
cantly different fi < 0.01) from canthandm-alone 
group. Oral and subcutaneous vehicle was l^thanol/ 
90%se«ame il by volume, b: Thymus weight .Same 
rats as in Pig. 3a. All m an thymus w ight differences 
from cantharidin-alone group signzfic^t (p < o.oi; ^ 
capt dexamethasone Csubcutaneous) at 25 it£ dose, » nu 
dekamethaaon (oral) at 26 and 50 Mg doeos. 
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^Effect* of various corteosteroids and ^^^cornpou^ on topical inflammation fate* -ft 
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— Compound 

26.2 2 0.9 (20) 

23.3 ± 0.7 

26.8 =: 0.8 (19) 

20.4 ± 0.6 (12) 

19.9 ± 1.0 
21.1 = 1.5 (17) 
21.1 ± 1-5 (17) 
21.0 ± 1.2 (12) 

24.5 ± 1.9 (•) 
20.4 ± 1.3 (12) 
20.0 ± 1.3 

20.0 * 1.0 
18.8 ± 0.6 
22.8 x 0.7 

21.1 ± 0.5 

18.8 ± 0.6 

22.6 ±: 0.7 

23.1 ± 1.2 

17.2 ± 1.1 

20.9 ± 1.5 



+ Compound 

20.1 ± 0.7 (19) 

19.2 ± 1.3 (9) 
22.2 ± 0.8 (19) 

17.4 ± 1.0 (9) 

14.6 :U 0 
17.0 ± 0.0 (17)' 
16.8 ± 0.6 (17) 

14.8 ± 0.4 (12) 

17.7 ± 1.2 
15.7 ± 1.3 (12) 

18.6 ± 0.8 

22.7 ± 1.0 

19.5 x 1.1 ' 

21.7 ± 1.2 

22.6 ± 1.4 

17.9 ± 1*2 

21.8 ± 1.7 
Z2.7 ± 1.1 

18.9 ± 1-2 
18.8 ± 1-0 



p < 0.001 
p < 0.001 
p < 0.001 
p < 0.05 
p < 0.01 
p < 0.05 
p < 0.05 
p < 0.001 
p < 0.01 
p < 0.05 
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Sate that the inflatory to d g?£ ^ffi iyetemic absorption occurred. How- 

appfed cantharidin, as maafflired I by dfggce ^^^ / mbmtaDeousandora i doses of ^ 

from control in tissue sample weight, is highly ova* ai Hg thymus effect, only topically 

reducible and consistent q^*£^L, ■ th fcaarnSasone showed significant reduc- 

^co^seoftopioal inf^mataon^d^w^ g^ ^^ hte . These data demo^ate 

cantharidin is shown in Figure 2. ^"^J^ E^e^nti-mflammatory activity resulted from 

j? wasfdeariy evident ! day «S**K?5£S3 a^ecTe^t on the skiT* 
1 1 0 f 400 M g of cantharidin, and a f^ fl e ^*?S^ In the Table are presented typical responses 

degree at 7 days. The induced "^^^J^ obtained in this test procedure with various corti- 
measured by tissue weight changes, subsided after Shough only Single dose-response 

7 dlys, but ear punch weights were still not at ""Jj^^jj eac h^pound, the degree of 

control levels at 10 days. resoonae at the dose employed gives some lndica- 

if was considered of interest ^ deterimne J^™^^ effectiveness. In general, relative 

whither, an inactive steroid would mitigate can- faon a rewuve^ with clinical efiac 

thaHdin inflammation. Tests with cholesterol a^vity studies, we have obtained linear 

ehoUd that it was ineffective in suppre^on of f curves f or every topically activ 

^^£M^^ n ^r«£ ^^thath^heenexaminedbythispro- 

aJactive at concentrations considerably ^ than TO £"!L T bl ^ are also presented on some 

1%\ the ability to inhibit ^nthar^ inflamma- 2* ^ which have been tested 

tion at reasonable dosages would J^a*f^ ?o?tojS activity against canth^dm-mduced m- 

guish active from inactive steroids. Indira as Several antihistamines (dxphanhy- 

En in Figure 3a, dei^ e^one ^ effecUve ^^'^peS^ine, chlorpheniramine, pro- 

topically ata concentration of 0.025% or less. "-t^nel Vserotonin and histamine antagonist 

Itwaa of interest to determine whether inhibi- me^ne^a^uTmn Mtrictors (epi- 

ti l o^tharidin-inducad inflammation .gtg* ephrtae) were wiW effect at 

cafy applied corticosteroids ^was '^JjjJ™ S^saiesteated. Vitamin E has bean reported to 

jfesS?^^ ^^ystemic and topical anti-inflaxnmatery 
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Activity [16]. As shown in the Table, Mr<K-tocoph- 
prolSvas ineffective in suppression of cantharidin- 
idnduced inflaKnnation when applied topically in 
;Sn 8% solution? Indomethacin, which is active in 
* proton bil-indu*d inilainmation when applied top- 
cally [14], wasfineffective against cantharidin in- 
flammation, Bufexamac has been reported to be 
Effective topically to ultraviolet erythema and 
~—--isb carraraenin-induced cutaneous edema 
j. Against cantharidin inflammation, bufexa- 
lc was inactive at a topical dose of 1.2 (1.8* 

luti n). I 

Since the characteristics of the inflammatory 
jsponse to cantharidin, its possible mitigation by 
rugs, its reproducibility and statistical variation 
ere unknowniwhen these studies were initiated, 
was wnsidered desirable to include vehicle con- 
>is in each experiment. This enabled monitoring 
the consistency of the response to cantharidin 
jm experiment to experiment. Rats were not 
r ~jused in iiufividual cages, but in treatment 
groups, consequently, the use of only one ear per 
1 inimal prevented physical contact by drug-treated 
>ars with ears treated with irritant alone. It is 
bvioua that the procedure can be modified, and 
jorhaps impro red, by using both ears and allow- 
ling each rat to serve as its own control. 
1 Selection of c ifferent observation tiroes may also 
jbe indicated for compounds with different bioa- 
vailability charMteristi 08 ' tt is P ossible til&t **** 
nonsteroid conipounds tested might have shown 
topical! anti-Inflammatory effects if observations 
had been madrf at other time points or with higher 
dosages- It should be noted, however, that all of 
the steroids tested showed significant inhibition of 
inflammations* 72 hr, and were effective at rela- 
tiv ly low doses- The 72-hr observation period was 
selected because it gave a significant degree of 
inflanunationlapproximately 90% above vehicle 
controls) from Which to measure drug effects after 
only a single [application of drug. Presumably, 
measurements! at peak response (7 days) would 
require multifl e drug applications, or high drug 
con entrationBto gave drug effects quantitatively 
equal to those obtainable at the 72-hr time period. 
Prom a practical standpoint, the use of minimal 
quantities of test compounds for screening or study 
is advantageous, especially with ^compounds that 
are difficult and/or expensive to synthesize. 

Cantharidinlinduced inflammation appears to 
be a useful procedure for screening and evaluation 
of topically active, anti-inflammatory compounds. 
The procedure! would seem (to be especially useful 
for the assessment of the activities of topical corti- 
costeroids. Tzh data ^obtained with nonsteroids 
wouldj suggest that its value for testing such 
weaker compounds may b somewhat less, since 
indomethacinland bufexamac, agents active topi- 
cally in Other test procedures, were ineffective 
against canth uidin-induced inflammation. How- 
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ever, the limited experience with nonsteroids, and 
the relative paucity of topically effective, nonste- 
roidal, anti-inflammatory compounds currently 
availabl for testing, preclude a definitive judge- 
ment in this regard. 

The expert technical assistance of Mrs. T. Trmal, 
Mrs. E. Nelson, Mr. P. Nameth, and Mr. I. Stolz id 
gratefully acknowledged. We thank the following phar- 
maceutical companies for generous supplies of com- 
pound* Ciba for tripelennamine (P^h^anune), 
Continental Pharma for bufexamac (Droxaryl), Lederle 
for triamcinolone (Aristocort), Lilly forflurandrenohde 
(Cordran) and paramethasone acetate (Haldrone). 
Merok Sharp and_Dohm« for cyproheptadme (Panae- 
tin), dexaroethasone (Decadron), ana indometiiacin 
Ondocin), Parke-Davis for diphenhydramine (Bena- 
dryl) Sflh fl ""g (USA) for betamethasone (Celestone) 
and cnlorpheniramine (Chlortrimeton), Syntex forfluo- 
cinolone acetonide (Synalar) and fluocinonide (Lidex), 
Upjohn for fluoromatholone (Oxylone). and Wyeth for 
promethazine (Phenergan). 
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